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1
SPACE FRAME JOINT CONSTRUCTION

BACKGROUND OF THE INVENTION

1. Field Of the Invention

The present invention relates generally to frame
structures for automotive vehicles and, more specifi-
cally, to a joint used in the construction of such frames
from lightweight materials.

2. Description Of the Related Art

It 1s known to construct frames defining the general
shape of an automotive vehicle and for supporting its
various load-bearing functional components from metal
components fabricated in a variety of manners. In the
interest of enhancing the fuel economy of automotive

vehicles, great attention has been given to fabricating

vehicular components from lightweight materials. Con-
sistent with this goal, automotive vehicles have been

fabricated which use lightweight outer decorative pan-

els fabricated from plastics which are fixedly secured to
a structural inner frame or ‘“‘space frame.”

It 15 known to fabricate such space frames from a
number of tubular members that are joined by fixed
connectors to define the general shape of the vehicle.
While this approach provides a distinct advantage in
welght and in the tooling cost of manufacturing over
the conventional fabrication of unibody construction
through massive stampings, it suffers from the disadvan-
tage that the connectors utilized for joining the tubular
members together tend to be massive and expensive to
fabricate and assemble. Also. these connectors suffer
from the disadvantage that they do not provide a flush
surface for mounting the outer decorative panels to the
space frame.

SUMMARY OF THE INVENTION

Accordingly, the present invention is a space frame
for an automotive vehicle including a plurality of struc-
tural members having outer surfaces. The space frame
also includes joint means axially spacing the structural
members for joining the structural members together
such that the outer surfaces of the structural members
are substantially flush with each other.

One advantage of the present invention is that a space
frame for an automotive vehicle is provided. Another
advantage of the present invention is that a joint con-
struction for a space frame is provided with a flush
surface for mounting the outer decorative panels to the
space frame. Yet another advantage of the present in-
vention 1S that an aluminum joint construction is pro-
vided which 1s lightweight and lower in cost to fabri-
cate and assemble. A further advantage of the present
invention 1s that the joint construction provides for
Jocating and securing structural members together.

Other objects, features and advantages of the present
invention will be readily appreciated as the same be-
comes better understood after reading the following
description taken in light of the accompanying draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a perspective view of a space frame accord-
Ing to the present invention.
FI1G. 2 15 a perspective view of a joint construction,

according to the present invention, of the space frame
of FIG. 1.
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FIG. 3 is an exploded perspective view of the joint
construction of FIG. 2.

FIG. 4 15 a sectional view taken along line 4—4 of
FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

Turning now to the drawings and in particular to
FIG. 1 thereof, a space frame 10 according to the pres-
ent invention is illustrated for an automotive vehicle.
The space frame 10 includes longitudinally extending
side rails 12 and laterally extending end and central
cross members 14, 16, respectively, interconnecting the
side rails 12. The space frame 10 also includes vertically
extending front, center and rear pillar members 18, 20,
22, respectively, attached to the side rails 12 by joint
constructions, according to the present invention and
generally indicated at 24. The joint constructions 24
provide a substantially flush outer surface between
structural members such as the side rails 12 and pillar
members 18, 20, 22 for mounting outer decorative pan-
els 25 to the space frame 10. The outer decorative pan-
els 25 are made of a lightweight material such as plastic
and mounted to the space frame 10 by suitable means
such as an adhesive. It should be appreciated that the
joint constructions 24 may be used for joining other
structural members of the space frame 10.

The space frame 10 includes other structural mem-
bers which are not labeled or specifically described to
form the space frame 10 illustrated in FIG. 1. The struc-
tural members of the space frame 10 are tubular mem-

~ bers extruded from a lightweight material such as an

s
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aluminum material and having a generally rectangular
cross-section. It should be appreciated that other suit-
able hghtweight materials and cross-sectional shapes
may be used.

Referring to FIGS. 2 through 4. a joint construction
24 1s 1llustrated for joining the center pillar member 20
to the side rail 12. The joint construction 24 includes a
connector 26 having a generally rectangular shape. The -
connector 26 has a base wall 27 interconnecting a pair
of side walls 28 with an outer surface 29. The side walls
28 ar spaced laterally and substantially parallel to each
other and cooperate with the base wall 27 to form a
channel 30 extending longitudinally therethrough and
adapted to receive the side rail 12. The connector 26
also has a pair of opposed tongues or tabs 32 at the ends
of the side walls 28 for a function to be described. The
tabs 32 extend outwardly and inwardly across the chan-
nel 30 to form an open end 34 having a width less than
a width of the channel 30.

The connector 26 also has an inverted generally U-
shaped extension 36 connected to the base wall 27 and
adapted to be disposed through an open end 37 of the
center pillar member 20. The extension 36 has an outer
surface 38 on opposed sides which is offset inwardly or
transversely a predetermined amount relative to the
outer surface 29 of the side walls 28. Preferably, the

‘predetermined amount is equal to the wall thickness of

the center pillar member 20 such that an outer surface
39 of the center pillar member 20 is substantially flush
with the outer surface 29 of the side walls 28. The con-

‘nector 26 also has a shoulder 40 formed by the offset

between the outer surface 38 and the outer surface 29.
The center pillar member 20 has a generally rectangular

shaped recess 42 on opposed sides with a width suffi-
cient 1o receive the width of the side walls 28. The
edges of the recess 42 abut the shoulder 40 and partially
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overlap the side walls 28 to prevent longitudinal move-
ment between the center pillar member 20 and the con-
nector 26. -

Preferably, the extension 36 and side walls 28 of the
connector 26 are integral and formed as one-piece. The

connector 26 1s formed as an extrusion from a light-
weight material such as an aluminum material.
The side rail 12 has a generally rectangular shape

with a lower portion 44 having an outer surface 46 and
a generally U-shaped cross section. The side rail 12 also
has an upper portion 48 having an outer surface 49 and
a generally inverted U-shaped cross section. The upper
portion 48 has a width less than a width of the lower
portion 44 such that the outer surface 49 is offset in-
wardly o transversely a predetermined amount relative
to the outer surface 46. Preferably, the predetermined
amount 1s equal to the thickness of the side walls 28 of
the connector 26 such that the outer surface 29 of the
side walls 28 are substantially flush with the outer sur-
face 46 of the lower portion 44. The upper portion 48
and lower portion 44 are connected by a generally U-
shaped connection portion 50 which forms a groove 52
extending mwardly and downwardly relative to the
outer surface 46 for a function to be described. It should
be appreciated that the lower portion 46. upper portion
48 and connector portion 50 are integral.

In operation, the center pillar member 20 is fixedly
secured to the side rail 12 by the joint construction 24.
Typically. the extension 36 of the connector 26 is dis-
posed within the open end 37 of the center pillar mem-
ber 20 such that the side walls 28 are received in the
recesses 42 of the center pillar member 20. It should be
appreciated that an adhesive may be disposed between
the extension 36 and the center pillar member 20 to
secure the connector 26 to the center pillar member 20.

Next. an adhesive such as a structural adhesive may
be disposed on the interior surfaces of the side walls 28
of the connector 26 which is then disposed over the
upper portion 48 of the side rail 12. Preferably. the
structural adhesive is an acrylic adhesive. An example
of such an acrylic adhesive is found under the trade
name Versiok acrylic adhesive (ADS5830) of the Lord
Corporation. It should be appreciated that other suit-
able adhesives may be used.

The connector 26 1s moved toward the side rail 12

such that the tabs 32 engage the upper portion 48 and

flex. The connector 26 is moved toward the side rail 12
such that the upper portion 48 extends through the open
end 34 and 1s received in the channel 30 of the connec-
tor 26. When the tabs 32 are adjacent the grooves 52,
the side walls 32 return to their original position to
dispose the tabs 32 in the grooves 52. It should also be
appreciated that the adhesive may be disposed in the
grooves 32 to secure the tabs 32 in the grooves 52.

Accordingly. the tabs 32 provide for locating and
securing the structural members together and permits a
snap-fit engagement therebetween. Also, the base wall
27 of the connector 26 spaces axially the side rail 12 and
center pillar member 20. Further. the outer surfaces 39.
29, 46 of the pillar member. connector and side rail 20,
26, 12, respectively, are substantially flush for mounting
exterior or outer decorative panels 12 and seals (not
shown) to the space frame 10.

The present invention has been described in an illus-
trative manner. It is to be understood that the terminol-
ogy which has been used is intended to be in the nature
of words of description rather than of limitation.
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Many modifications and variations of the present
Invention are possible in light of the above teachings.
Therefore, within the scope of the appended claims, the
present invention may be practiced otherwise than as
specifically described.

What is claimed is:

1. A space frame for an automotive vehicle, COMmMpris-
Ing:

a plurality of structural members having outer sur-

faces: and

joint means axially spacing said structural members

for joining said structural members together such
that said outer surfaces of said structural members
are flush with each other, said joint means compris-
Ing a connector having a generally rectangular
shaped channel adapted to receive one of said
structural members and a generally rectangular
shaped extension adapted to be disposed into an-
other of said structural members, said connector
having a first outer surface and said extension hav-
Ing a second outer surface offset inwardly a prede-
termined amount relative to said first outer surface,
sald connector including engagement means en-
gaging one of said structural members for flexing
outwardly and returning to its original position to
snap-fit onto the one of said structural member
such that said outer surfaces of said structural
members are flush with said first outer surface.

2. A space frame as set forth in calm 1 wherein said
joint means further comprises means forming a pair of
grooves on opposed sides of the one of said structural
members, and said engagement means comprises a pair
of opposed tabs on opposed sides of said connector
adjacent said channel, said tabs adapted to be disposed
In said grooves. |

3. A space frame as set forth in claim 2 wherein said
Jomnt means includes an adhesive disposed between said
grooves and said tabs.

4. A space frame as set forth in claim 1 wherein said
jomt means includes an adhesive disposed between said
connector and at least one of said structural members
and between said extension and at least one of said
structural members.

S. A space frame as set forth in claim 1 wherein said
structural members are made of an aluminum material.

6. A space frame as set forth in claim 1 wherein said
joint means is made of an aluminum material.

1. A space frame as set forth in claim 1 wherein said
structural members comprise at least one longitudinally
extending structural member and at least one vertically
extending structural member.

8. A space frame as set forth in claim 7 wherein said
vertically extending structural member comprises a first
extrusion having a first outer surface and a generally
rectangular shape and said longitudinally extending
structural member comprises a second extrusion having
a second outer surface and a generally rectangular
shape.

9. A space frame as set forth in claim 8 wherein said
channel receives said longitudinally extending struc-
tural member and said extension is disposed into said
vertically extending structural member.

10. A space frame as set forth in claim 9 wherein said
connector has a third outer surface and said extension is
offset inwardly such that said first outer surface 1S Sub-
stantially flush with said third outer surface and said
longitudinally extending structural member has a por-
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t1ion offset inwardly such that said third outer surface is
substantially flush with said second outer surface.

11. A space frame for an automotive vehicle, com-
prising: |

at least one longitudinally extending structural mem-
ber: |

at least one vertically extending structural member:
and

joint means for joining said longitudinally and verti-
cally extending structural members together such
that outer surfaces of said longitudinally and verti-
cally extending structural members are flush with
each other, said vertically extending structural
member comprising a first extrusion having a first
outer surface and a generally rectangular shaped
first open end, said longitudinally extending struc-
tural member comprising a second extrusion hav-
ing a second outer surface and a generally rectan-
gular shape, said joint means comprising a connec-
tor including means forming a generally rectangu-
lar shaped channel adapted to receive said second
extrusion and a generally rectangular shaped exten-
sion adapted to be disposed through said first open
end of said first extrusion, said joint means includ-
ing means forming a pair of grooves on opposed
sides of said second extrusion and engagement
means engaging said second extrusion for flexing
sald channel forming means outwardly and return-
Ing to its original position to snap-fit into said
grooves. said connector having a third outer sur-
face and said extension being offset inwardly such
that said first outer surface is flush with said third
outer surface and said second extrusion having a
portion offset inwardly such that said third outer
surface is flush with said second outer surface.

12. A space frame as set forth in claim 11 wherein said
engagement means comprises a pair of opposed tabs on
opposed sides of said connector adjacent said channel.

13. A space frame ass et forth in claim 11 wherein said
joint means includes an adhesive disposed between said
connector and said second extrusion and between said
extension and said first extrusion.

14. A space frame for an automotive vehicle, com-
prising:

at least one longitudinally extending first extrusion:

at least one vertically extending second extrusion:

a connector having a pair of spaced side walls form-
ing a generally rectangular shaped channel adapted
to receive said first extrusion and a generally rect-
angular shaped extension adapted to be disposed
through an open end of said second extrusion for
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6

joining said first and second extrusions together
such that outer surfaces of said first and second
extrusions are flush with each other;

said first extrusion including means forming a pair of

grooves on opposed sides thereof:

said side walls having a tab at each end thereof ex-

tending across said channel to form an open end
having a width less than a width of said channel,
said tab engaging said first extrusion to flex said
side wall outwardly and to return to its original
position when disposed in said groove:

said side walls having an outer surface and said exten-

sion being offset inwardly such that an outer sur-
face of said second extrusion is flush with said outer
surface of said side walls and said first extrusion has
a portion offset inwardly such that said outer sur-
face of said side walls is flush with an outer surface
of said first extrusion.

15. A space frame for an automotive vehicle, com-
prising:

at least one longitudinally extending first extrusion;

at least one vertically extending second extrusion:

an extruded connector having a base wall intercon-

necting a pair of spaced side walls forming a gener-
ally rectangular shaped and longitudinally extend-
ing channel adapted to receive said first extrusion
and an inverted generally U-shaped extension con-
nected to said base wall and to form an aperture
extending longitudinally therethrough. said exten-
sion being adapted to be disposed through an open
end of said second extrusion for joining said first
and second extrusions together such that outer

surfaces of said first and second extrusions are flush
with each other:

said first extrusion including means forming a pair of

inclined grooves on opposed sides thereof:

said side walls having an inclined tab at each end

thereof to form an open end having a width less
than a width of said channel. said tab engaging said
first extrusion to flex said side wall outwardly and

to return to its original position when disposed in
sald groove;

said side walls having an outer surface and said exten-

sion being offset inwardly such that an outer sur-
face of said second extrusion is flush with said outer
surface of said side walls and said first extrusion has
a portion offset inwardly such that said outer sur-
face of said side walls is flush with an outer surface

of said first extrusion.
* &k - 4 *¥
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